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Forecast 
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NHC Tropical Cyclone Forecast Parameters



Atlantic Track Error Trends

Errors have been cut in half since 1990.  

Sharpest recent declines in 2003-4.



Atlantic Intensity Error Trends

No progress with intensity.



NHC Advisory Package Products

• Forecast/advisory (text)

• Public advisory (text)

• Discussion (text)

• Watch/warning track/cone graphic

• Initial size and watch/warning graphic

• Wind speed probabilities (text and graphics)

• Intensity probability table (graphic)

• Storm surge probabilities (graphic)
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 Coastal watches and warnings

 Generalized storm surge forecast

 Generalized rainfall forecast

 Tornado potential

 General information on other hazards

 Forecaster reasoning

 Forecast uncertainties

Additional Content of NHC Products



What do coastal watches

and warnings mean?

• Hurricane Warning:  hurricane conditions are 

expected within the warning area, generally within 

the next 24 hours

• Hurricane Watch:  hurricane conditions are possible 

within the watch area, generally within the next 36 

hours
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Over-warning a necessity due to 

forecast uncertainties
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Hurricane Watch and Warning Statistics

(2000-2006)

• Average storm-total watch length                      489 miles

• Average storm-total length w\ hurricane winds    100 miles

• Probability of hurricane winds at point under watch 20%

• Average storm-total warning length                   417 miles

• Average storm-total length w\ hurricane winds    100 miles

• Probability of hurricane winds at warned point  25%
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– Describe chances of a weather event at any 

specific location

– Convey chances of wind speeds of at least 

particular thresholds

• 34 kt / 39 mph (tropical storm force)

• 50 kt / 58 mph

• 64 kt / 74 mph (hurricane force)

– Account for combined uncertainties in NHC track, 

intensity, and size forecasts

– Extend to 5 days

– Include inland locations

NHC wind speed probabilities
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Note that chances of 

hurricane-force winds 

at Tampa Bay and Port 

Charlotte are both 

around 30%!

Tampa

Port Charlotte



Katrina

Advisory 5

<1%        <1%       1%      2%       10%      15%     13%

3%          5%       8%       7%       22%      18%    15%

92%        66%     43%     49%      48%      34%    40%

6%        29%     48%     43%      20%      33%    32%

5%       26%      37%     29%      15%      21%    20%

<1%       2%        8%       9%        3%        8%      8%

<1%       1%        2%       3%        1%        4%      3%

<1%      <1%      1%        1%      <1%        1%      1%

<1%      <1%     <1%      <1%      <1%     <1%     <1%

Maximum Wind Speed (Intensity) Probability Table

From NHC Advisory 5

5 PM EDT Aug 24, 2005

10% chance of 

hurricane-force winds

at each point

along SE Florida coast

36 hour forecast

intensity = 80 mph

category 1 hurricane

NHC Forecast    60       70      80        60      65       80     75
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Magnitudes of Cumulative Probabilities 

Vary Greatly But Realistically

Katrina Advisory #5
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Magnitudes of Cumulative Probabilities 

Vary Greatly But Realistically

Katrina Advisory #9
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Magnitudes of Cumulative Probabilities 

Vary Greatly But Realistically

Katrina Advisory #11
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Magnitudes of Cumulative Probabilities 

Vary Greatly But Realistically

Katrina Advisory #14
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Katrina Advisory #18

Magnitudes of Cumulative Probabilities 

Vary Greatly But Realistically
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Katrina Advisory #24

Magnitudes of Cumulative Probabilities 

Vary Greatly But Realistically
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Small probabilities

of an extreme event still warrant 

taking precautions



.01

.10

1.00

5.00

1,000,000

Your 

suitcase

If you say “No Deal”, there is only a 20% 

chance of knocking the $1 million case 

out of play in the next round.
Deal or No Deal?

Bank’s offer $200,000



.01

.10

1.00

5.00

Your 

suitcaseDeal or No Deal?
Bank’s offer $2.50

Extreme event!
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Probabilities apply to specific 

locations, not large regions
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Golden Beach

Apalachicola

Intracoastal City

Destin

Chokoloskee

Suwannee River

Lake Okeechobee

Tarpon Springs

Englewood

Aucilla River

Fort Pierce

Matagorda

San Luis Pass

St. Augustine

Pascagoula

Sabine Pass

Flamingo

Yankeetown

Vero Beach

Ann Maria Island

Dry Tortugas

Keaton Beach

Key Largo

Port O’Connor

Titusville

Indian Pass

Ocean Reef

Baffin Bay

New Smyrna Bch

Card Snd Bridge

MS/AL Border

High Island

Cocoa Beach

Anclote Key

Craig Key

Sargent

Key West

Steinhatchee R.

Florida Bay

Corpus Christi

Sebastian Inlet

Mouth  MS River

Jupiter Inlet

Ochlockonee R.

Boca Raton

Cameron

Panama City

Bonita Beach

Bayport

E Cape Sable

Longboat Key

7-Mile Bridge

Freeport

Stuart

Port Aransas

Flagler Beach

St. Marks

Ocean Reef Cstl

Port Mansfield

Deerfield Beach

Hallandale Bch

Morgan City

Mouth Pearl R.

Grande Isle

Who is going to get hurricane force winds?



25

Golden Beach

Apalachicola

Intracoastal City

Destin

Chokoloskee

Suwannee River

Lake Okeechobee

Tarpon Springs

Englewood

Aucilla River

Fort Pierce

Matagorda

San Luis Pass

St. Augustine

Pascagoula

Sabine Pass

Flamingo

Yankeetown

Vero Beach

Ann Maria Island

Dry Tortugas

Keaton Beach

Key Largo

Port O’Connor

Titusville

Indian Pass

Ocean Reef

Baffin Bay

New Smyrna Bch

Card Snd Bridge

MS/AL Border

High Island

Cocoa Beach

Anclote Key

Craig Key

Sargent

Key West

Steinhatchee R.

Florida Bay

Corpus Christi

Sebastian Inlet

Mouth  MS River

Jupiter Inlet

Ochlockonee R.

Boca Raton

Cameron

Panama City

Bonita Beach

Bayport

E Cape Sable

Longboat Key

7-Mile Bridge

Freeport

Stuart

Port Aransas

Flagler Beach

St. Marks

Ocean Reef Cstl

Port Mansfield

Deerfield Beach

Hallandale Bch

Morgan City

Mouth Pearl R.

Grande Isle

Who is going to get hurricane force winds?
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7-Mile Bridge
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34 kt 

probabilities 

at Charlotte 

NC

What is the chance that winds of tropical storm force (34 kt or greater) 

will occur at Charlotte NC during the next five days?

Interpretation of the Wind Speed 

Probability Text Product
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34 kt 

probabilities 

at Charlotte 

NC

What is the chance that winds of tropical storm force (34 kt or greater) 

will occur at Charlotte NC during the next five days?

42%

Interpretation of the Wind Speed 

Probability Text Product
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34 kt 

probabilities 

at Charlotte 

NC

What is the chance that winds of tropical storm force (34 kt or greater) 

will occur at Charlotte NC during the next five days?

42%

When are these winds most likely to start?

Interpretation of the Wind Speed 

Probability Text Product
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34 kt 

probabilities 

at Charlotte 

NC

What is the chance that winds of tropical storm force (34 kt or greater) 

will occur at Charlotte NC during the next five days?

42%

When are these winds most likely to start?

From 18Z Sun to 18Z Mon (18% chance)

Interpretation of the Wind Speed 

Probability Text Product



1%        14%      29%     45%

26%       55%     50%     36%

67%       30%     20%     18%

6%        2%       2%       1%

6%         1%       1%       1%

<1%       <1%     <1%     <1%

<1%      <1%      <1%     <1%

<1%      <1%      <1%     <1%      

<1%      <1%     <1%      <1%

Maximum Wind Speed (Intensity) Probability Table

From NHC Advisory 2

5 PM EDT Sep 12, 2007

NHC Fcst (mph)   65       35      25        20       0         0        0

Intensity Probability Table

Small probabilities 

are important 

Probability of Humberto reaching 

Hurricane strength in 12 h is 6%

Forecast Time (hours)

12 24 36 48 72 96 120



Katrina

Advisory 14

<1%       <1%     <1%     <1%      8%       46%     58%

<1%       <1%     <1%     <1%      13%     26%     20%

1%         3%        4%       5%      20%      13%      6%

99%     97%      96%     94%      58%      15%     17%

26%      21%     19%     18%      14%      3%       2%

60%      47%     34%     26%      12%       2%      4%

13%      25%     34%     34%      19%       5%      5%

1%       3%       7%       14%     12%       4%       4%

<1%      <1%      1%       2%        3%        1%       1%

Maximum Wind Speed (Intensity) Probability Table

From NHC Advisory 14

5 PM EDT Aug 26, 2005

Official NHC Intensity Forecast

12 hour forecast- 105 mph (cat. 2)

24 hour forecast- 110 mph (cat. 2)

36 hour forecast- 115 mph (cat. 3)

48 hour forecast- 120 mph (cat. 3)

72 hour forecast- 135 mph (cat. 4)  

cat. 2
cat. 3

cat. 4

cat. 5

cat. 1

Verifying

Intensity

NHC Forecast    105     110    115     120    135      40     30

cat. 3Landfall - 130 mph (cat. 3)

72 hour forecast - 135 mph (cat. 4) 
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Hurricane Ivan forecast approximately 12 h before landfall

NHC TRACK ERROR 12 hr. OUT
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Rmax=25 mi

(forecast)

Surge based on NHC forecast about 12 h before landfall
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TRACK FORCAST

ACTUAL TRACK
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Rmax=40 mi

Surge based on NHC storm best track 



Storm Surge Probabilities



Richard Knabb
Senior Hurricane Specialist

National Hurricane Center

Richard.Knabb@noaa.gov

305-229-4487


